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ABSTRACT

The issue of accidental environmental contamination
of homes and businesses has been of iicreasing concern. Actual costs
to. state and federal governments for relocation of persons and
restoration of habitats have run into the tens of millions of
dollars. In addition to these real costs, there have been more
illusive costs to public health. These costs are fourd both in
increased levels of negative physiological and psychological effects.
The two sources thus far identified as causes of these effects are
toxic agents and stress. Since, up to this point, research has
focused upon toxic agents, this paper addresses issues related to the
effects of stress. Adult residents (N=296) living adjacent to the
only Class 1 sanitary landfill in southern California participated in
a survey which asked for demoaraphic information (including
educational levels), health-related information {such as frequency of
colds and sleep preilems), and questions about stress-related issues
(demoralization, current upset, perceived threat to physical health,
attitude toward quality of life, and trust in authorities). Although
significant correlations were noted (such as between educational
level and demoralization), overall results suggest that while a toxic
waste receiving landfill generates some degree of stress, it is
%ns?fficient to produce recognizable levels of behavioral effects.
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pcstion ot policy
by Michael Stefanl.o, Jordan Horowitz, and Janet Stoechkert
Claremaont Graduate School (students)

A Faper Frosented at the Convention of the Western Fsvchological
Association, 1983

The 1zssue of accidental environmental contamination of homes and
businesses has been of increasing concern in the past few vyears.
Millionz of Americans now recognize the names “lLove Canal" and "Three
Mle Island"., and associate those names with environmental
catastrophe. More recently, Times Beach, Migssouwri, "dionin",
"superfund", and "Loxic wastes" have been addecd to the laist of
concernz. The actual costs to state and federal governments for
relocation of paerzons and restaration of habitats have run into the
tenz of mllions of dollars. Eillions of dollars have been allocated
to a "Superfund" for the cleanup of toxic sites which threaten
addi Lional thousands of Americancs. In addition to these real costs
has been bthe sore i1llutsive coste Lo public heallh. These costs are
found both in increased levels of negative physiological efiects and
higher levels of negative psychological effects (R:egede, Fike, %
Hackworth, 19813i Gortmaler, Eckenrode, &% Gore, 1982). The twc
scuwrces thus far identified as causes of these effects are tounic
agents and stress. Up to this point, the research hase focused uvpon
taoic agente, with little information being reported on the effects
of streess.

Eriktson (197%9) found that a disaster leaves in its wake serious
psychological effects— termed the "disaster syndrome". Another study
(Shippee, Bwraughs, & Uakefield, 1980) determined that the mere
perception of hazard left effects nearly as powerful and negative as
thosze of experiencing a disaster. These findings were replicated by
Hanszon, Noulles, and Rellovich (i982). McGlen, Milbrath, and Yoshii
(1979) have also stated the importance of peychological ef{fects, and
noted in their cross cultural study that where people saw the system
as the cause, they looled to the system for the cure. Governments,
local, cstate, and national, have been seen as responsible for
alleviating whatever negative conditions are created by environmental
mishaps. This responsibility has been acknowledged in the area of
the real costs cited above. However, there is at present too little
information on psychological and physiological costs to enable
governments to determine what allocation of resources (if any) would
be appropriate to mitigate the negative effects of tonic waste
facilities.

The most thoroughly studied environmental catastrophe has been
the nuclear accident at Three Mile Is=land nuclear plant in
Fennsylvania. Bromet, Schulberg, ant Dunn (1982) found increased
levels of distress as well as increases in physiological disturbances
among those of the populatiorn living near (within five miles) the
power plant. Davidson, Baum, and Collins (1982) and Fleming, Raum,
Gisriel, and Gatchel (1982) reported increased levels. of symptoms
remained among subjecte with low perceived control and low support
one and one-half years following the accident. Even more extensive
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was the Statf report ot the Fresident’s Commission on the Accident at
Thiree Mile 1sland (Dobrenwend, Dohrenwend, Fabrikab, Marl, & Warhestl,
1979). About ten percent of the sample studied reported severe
demoralization attributable to the accident. The overall level of
demoralization did decline in the ensuing months, but remained higher
than that of a control sample. Also expressed was a very stirong
levael of distrust of authorities, again declining somewhat in the
months following. Firudly, women, particulary mothers of preschnol
children, were found to be more affected in «ll areas. This {finding
wae confirmed by Shippee et al. (1980) and Dregede et al. (1981).

In addition to these dramatic incidents, there are more numerous
accidente and erroire which have not received as e:itensiive a media
coverage. There were hundreds of documented cases of environmental
damage as long ago as 1980 (Wilkes, Keifer, % Levine, 1980). In a
1280 report. the 0il and Special Materials Control Division of the
EiFa listed 1468 contaminalions of water supplies, 74 instances of
polluted habitat=, 47 zoi1l contaminations, and 27 incidents of damage
to human health. Even loss publicizted are potential and perczeived
environmantal threate. Some of these are beginning te be reported,
such as the probtems of closed toxic waste facilities (Jone=z, 1987).
Baum, Singer, and Baum (1981) noted increased levels of stress caused
by perceived environmental threats. They found thal the "ablility to
avoid the threat” and "viewing the issue in terms of a challenge
rather thar a threat"” were important factors in reducing the levels
of streses. Shippee et al. reported that visual clues and
territoriality were also important factors in the levels ot etfects
reportead.

Many questions remain as to the nature and strength of the
psychological effects of perceived environmental threats and the
accompanying physical symptoms. Are the effects for long-terms
perceived threats ag great as those for actual catastrophic evenis?
Are the effects of demoralization and guality of life similar to
those of actual events? Do perceived threats result in significantly
increased levels of physical symptoms? Are women in general, and
mothere of prezchool children in particular, more effected by
perceived threat (as they have been found to be by actual events)?
This study seeks to provide information about these fundamental
questions.

In addition, there are a series of questions regarding the
mitigation of the presumed effects. If these effects exisl, are they
lecsened by distance from the potential threat, implying that toutic
wasle receiving facilities should be located outside of urban areas”™
Are they lescered when fewer visual stimuli pertaining to the threat
are present, so that landfills could operale in wban areas if they
are little seen and if truchs used back roads? Are they lessened by
increased openness and informativeness of officials, so that more
knowledge would result in less stress? By addressing these )
questions, this study also seeks to provide information which could
guide officials in the reduction of stress effects from both existing
and planned tosic waste facilities through improvements in location
and provision of health services. An added benefit would be
information which could apply to other facilities seen as
environmental threats.
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Local Signiticance of The Research

The specitic impetus to this project was esposuwre to local
reporls concerning the only Class I sanitary landfill in Southern
California. As a Class I land+ill, the Ren . Katarian Sanitary
Land$111 (lnown as BHl ) iz uniquely qualified to accept toxic wastes.
Within the la=t f1.e vears, homes have been built within one thousand
fezt of the boundaries of the landfill. Beginning i 1580,
increasing concun has been expressed by those living close to the
land+fill.

The city governaegnt determined that the state agencies had
jurizdiction, and requested that those agencies verify that Bhl. was
nolt a health hactard. ‘the City Council is still seehking answers to
the queszticns it posed two and one-half years before. It hag
recently filod & lawsuit to obtain those answers. Several winor
epills of tonc eaterrals troem incoming truclks have occured.  And
while no lethal levele of toxicity have been found and there seem to
be ro suscepuible grounduater souwrces, trucls are continually found
to be unzafe and emmissmions excecding state regulation by as much as
S0007 have beoen renorted (Smythberg, 1983).

The sumaner before data gathering began, ninekeen families were
evacuated {from therr homes on a street adjacent to the landfill.
This @vacuatlion tas due to methane gas, part of normal operations and
MOYT due to tonic uestes. The resulting publicity helped pressure the
land{f111l to voluntarily cease accepting to:ric wastes aboul two weels
before the sludy began. However, some residents are ctill concerned
about the toric wastes which had been delivered over the previous ten
vears and which still remain.

7

Methodoloqgy

Sampl e \

The cample tor this study consisted of 396 adult residents of
the area curroundirg the landfill., FPhone lists were obtained from
the General Telephone Company. Lists of random numbers generated
calling lists stratified by distance from the landfill. Three
hundred and fifty porsons were surveyed in this mannor, roughly
one—-third located within one and one-half milecs of the boundaries of
the landfill, one-third located between cne and a half and five miles
fraom the land<1ll, and cne-third living five to ten miles from the
site. In acddition, oversampling of mothers of preschool childi en was
desired. This was accomplished by visiting parent—-child classes in
the area and requecting signups. These persons were then telephone
surveyved to maintain similar methodolgy. Only English speaking
residents were surveved. Characteristics of the sample are displaycoed
in Table 1.

BEST COPY AVAILABLE




TARLE 1

DEMOGRAFHIC CHARACTERISTICS

Araa Sexn Age

O to 1.9 miles =9 female w/child 71 vnder 30 136

1.5 to S miles 124 male w/child 3&6 S0-29 117

S to 10 miles 145 female w/0 child 137 40--49 48
male w/o child 147 S0-39% 48

60 and up 47

Residence Education

0O to 2 years 111 high school 120
T oto 9 vears &4 some colleage 147
D to 9 vears 73 B.A. degree g3
10 or more 145 grad. worlk 45

The sanple wae fairly equally divided among areas, witn somewhat
more i1n the outermoct area. The additional =zanpling of mothers of
preschool clialdren resulied in achieving about 24 cases in each area.
Sz the table iondrcatez, aos' of the sample was voung. houwever all
ages were sufficiently reprisented. Both education levels and years
of resitdence were broadly dietributed. About 40X of the sample were
profecszional personcs, 18% were housewives and annther 1354 were
retired.

The Instrument

The survey used was adapted from two other surveys previously
utilized by researchers studying stress related issues. Bromel el
al. (1982) and Fleming et al. (1982) utliized portions of the Hophins
Life Chechl.list (tihe SCL- 90 symptomology scale). QGuestions from the
somatization and anger-hostility subscales were usecd. In addition,
several questions were ashed recarding frequency of coldes, ealing
problems, sleep problems, number of doctor visits and number of lost
workdays. '

The survey utilized by Dohrenwend et al. (197%9) for the
Fresident®s Commission on the Accident at Three Mile Island (found in
Appendi A of the Staff Report on Fsychological Effects), Eromet et
al. (1982) and Fleming et al. (1982) was modified to pertain to the
isaue of touic waste landfills. This produced the following scales:

A) Demoralization- thirteen items of the twenty-six item scale were
used. Thie overlapped completely with the questions {from the anstiety
scale of the SCL-903

E) Rating of Current Upset—- a single item scal'e, this scale was
related to the upset reported on three other life events from a
standardized Life Event Scale (designed by Thomas Holmes, University
of Washington School o4 Medicine)j :

£) Ferceived Threat to Fhysical Health- a four item scale;

D) Attitude toward Ouality of Life— three itemes

E) Trust in Authorities— four items.

It showld be noted that no mention of the landfill was made until
Scale B (Cuwrrent Upset) was reached. Therefore, it was expected that
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antuers to behavioral effects and denoralization questions were not
aftfected by attitudes towards the landfill operations.

Q
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Another series of questions were asked to ascertain the frequency
of visual stimuli regarding the landfill and toxic waste (e.qg., How
often do vou pass by the landfill? Have youw geen truck inspections
occwing near the land+1117 Have you ever been in the land{:117).
Finally, respondents were asked if they had any further comments.

Combining these zurveys resulted in a seventy item instrument
wihch permtted comparisons between the levels of the above factors
e:istent in subgroups of a population eidposed teo a potential
ernvironmental bthreal Lo detzrmine the effects of distance, parental
status, sei, and vizual auposwe. In addition, comparisons can be
made to the levelszs of these factors present in a popuwlation e:posed
nat only to an ongoirnc threat but also having recentiy been atfected
Lw an actual catastrophz (the accident at Three Mile Tsland). The
uzg of thie survey will aleo bhegin a standardization procese 1n the
stwl, of the psvcholaygical and Behavioral effects of environmental
hazards.

Completion ef the swveys averaged about thirteern minutes. Host
sub,ects were centacted over a five weeh perlod around the first peart
of the year.

Results
Totals were computed for five different dependant variables:
bodily effects, anger-hostility, demoralization, total effects and
paerception of physical threat. Table 2 reports the freqguencies of
various levels of these variables.

TALLE 2

Frequencies of Effects

Level Rody Anger Demoral. Total effects Threat
very low 8567 68% 17% 15% 267
10w 307 18% 367 285% 122%
moder ate Q% 107% 25% 257 7%
high YA 47 137 207 12%
very high P b &% 107 47
incomplete b b 3% 47 R

The scale for EBodily Effects had almost everyone in a low or very
low level. Very few persons reported being bothered by more than
three symptomns with any frequency. Likewlise, few reported much
trouble with Anger or Hostility. 7The scale of demoralization wasg
much more evenly distributed and, when doctor visits and missed
worldays was added, the fimal distribution of Total Effects was also
dispersed with slightly more persons in the lower ranges than in the
higher. The digstribution of the Threalt scale was also spread across
all categories, although there were a large number of cases which had
incomplete data. Among the completed cases, the very low level
predomninated.

Oneway analyses were then performed on each of four dependant
variables (a separate analysis of Anger was omitted). Siux
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tndepondant variables were wtilized: distance From the landfi1ll (the
throee areas were described above), ses (fow groupings: fomale with
child under f{ive, male with child, other fenale, other male)., age (1in
five vear age categories between 25 and 60), education, whether a
homeowner or renter. and length of residence. In addition, a
carrelation was dotermined between the fouwr dependant variables and
the variable Stimuti (a combination of i questions regarding
froquoency of erpocuwre Lo visual and ol factory stimuli).  1he resul ts
of thesoe testz are displayed in Table 2.

TARLE I

Stanificance of Effects

Variatble LGodi 1y Demar-al — Total Ferccei ved
Efiocts ization Eftects Threat
(F estatistic)

DIZTANCE 1.3558 Q.2279 0.1929 I7 T4 2D
SEY T.83419%> 0.46735 4, BURLE¥x 4,579 #¢
AGE 1.1555 &, 4594w 3.0879%w 5, Q4L PR
EDUCATTION 1.8050 A4 T4OT # s RISV AL ) 0.8510
OWMNER/RENTER . T80 2714598 % 16,2197 %2 0. 9307
LNGTH-RESIDE Q.452 Q. 7409 Q. 10465 1,725

(Fearson's r)
STIHMULT -.014 -. 081 —-. Q&0 = DTN x

¥=p 0 030 »¥=p L0100 ¥xxs=pd 00]

There were cignificant effects found for Bodily Effects only
among the four ses: groupings (pr.01) and between owneres and renters
(p:.05). Demoralization was highly significant between levels of
age, education, and ownership (all p<.001). Total effects were
significant (p1.01) among seixes, ages anu oducation levels, and
highly cignificant (p!.001) between owners and renters. Threal was
highly significant by area, age and stimulil and was significant for

ceil.

Further analysis of the mesns of the variables with significant
relationstips with Total Effects and Ferceived Threat revealed that
females with prescheool children had the highest level of effecis
(Z7.2), but that males without children were the most different (and
lowest- 27.8). For age, the youngest group reported a higher level
of effecte (41.7) than the other groups (25.5 to 32.3). This was
alse true for the least educated group (44.4) relative to the other
groups (bazically decreasing with increasing education from Z6.2 to
28.1). Finally, renters reported quite a few more symptoms (I9.2)
than homeownors (30.2).

The means for Ferceived Threat revealed that those in the
closest area felt much more threatened (13.22) than those in the
other areas (10.45 and 10.230). For the se:iual grouping=, males with
children under 5 felt most threatened (12.58) followed by females
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. wrth childeren 5 (UZ.010), females without children .5 (11.35) and
males without children 35 (10.462). There was lese of a patbtern among
the age groupings, bul older persons (50 and above) flet least
threatened mean aboult 10.1) while those under 35 felt most
threatenad (nean abeot 12.23).  For stimuli the negataive correlation
indicated that increased perceived threat was noderately correlrted
with increased frequency of visuel and olfactory stimuli.

Discus=i on

The overall concluzion derived from the above results is that
while a Lodic waste receiving landfi1ll generates some deqree of
stress wibthin a populatiaon surrounding 1t, this stress is
insufficient to produce recegnizable levels of behavioral effects.
Higher levelz of slress. as characterized by feeling threatened, were
found in all thres of the anticipated variables. Thage living
clozest to Lhe faciliitv and those presented with more reminders of
the facility felt significantly more threatened than the rest of the
population. Those morae suscephtible to strese (mothers of young
children) also felt mesl threatened, although it would be more
accurate to say bthalt males w1thout young cnildren felt significantly
less Lhreatened.

These feslingz of threabt did not carry over into stress effects,
nerther cognitive nor somatic. Neilther Area nor Stimul il demonstratod
significant differences for Bodily Effects, Demoralizatior, or Toltal
Effects. Qnly 1n sexual groupinges did effects appear, and then only
for Bodily Effects and lotal Effects. In addition, the difference
was mostly that males without voung children had lower effects,
rather than the expected difference that females with young =hildren
would show much higher effects. Of course, there is nothing to link
these gender differences to the tonic waste facility.

This population gave evidence that it was more stressfu]l to be a
voung, little-educated renter with small children. Living in
prozimity to a toiic waste receiving landfill acdded little to these
other factors in producing stress effects.

The data did indicate that living in proximity to this facility
was capable of producing significant perceived effects (founc thus
far for Ferceived Threat). Further analysis of the data will
included perceptions of Degree of Upset, changes in Quality of Life,
and Trustworthine=zes of Aulhorities. Both Llhe continued presence of
percons al City Council meetings and the comments appended Lo our
survey indicate that some people feel strongly affected by the
langfill. While theee feelings do not appear Lo carry over to
stress-related physical effects, they are sufficienbt to warrant
continued invectigation.
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